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Abstract 
The present study aims to investigate the effect of mathematical teaching based on the Gardner’s multiple intelligences theory on  
the relationship between mathematical/logical intelligence and students mathematical functioning in general and ,in particular, in 
the level of concept knowing, concept application and reasoning from the cognitive perspective. This research was carried on in 
terms of pilot models, accompanying with pre-test and post-test. The statistical sampling includes 40 first grade male students in 
one public high school in Tehran and the sampling was done through all counted in one educational year (2010-2011). The data 
was collected through multiple intelligences questionnaire, and TIMSS questions on test of mathematics (2007) and its similar  
test, in levels of concept knowing, applying and reasoning in terms of pre-test and post-test. Data analysis was possible through 
SPSS. To investigate the research hypothesis, independent and dependant t-test, Levin and Pearson Coefficient correlation 
measures were applied. The results indicated that in the case of pre-test, there exists a significant relationship between the 
mathematical intelligence and students’ mathematical functioning in general and in levels of application and reasoning; however, 
in the level of knowing there does not exit such relation. As well, no significant relation was observed between these two 
variables, in general and in all the cognitive levels. This was due to the fact that in teaching mathematics based on the Gardner’s 
multiple intelligences theory, students with low mathematical intelligence have greater advance in levels of application and 
reasoning compared to those with high mathematical intelligences. 
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
Today, the educational system generally emphasized on verbal and mathematical intelligence. Tests, assignments 
and teaching approaches all support these two intelligences, and students’ unique capabilities and talents in other 
areas are often neglected and overlooked (Kornhaber & Krechersky, 1990; Walter & Gardner, 1989, quoted in 
Plucker, 2001). Through such method only those students with high mathematical intelligences could learn properly, 
though only 25 percent of students have these high capabilities. However, with designing practices which include 
students’ other capabilities, we could help other students to improve their mathematics, as well (Martin, 1998). 
In Gardner’s perspectives, multiple intelligences could have a vital role in students’ learning. Being aware of 
multiple intelligences theory could motivate teachers to apply various methods to help all the students. According to 
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Gardner, multiple intelligences theory is based on the respect to people diversity, and the abundant diversity in 
learning styles, the evaluation method in these approaches, and varied effects of these differences (Armstrong, 
2009). 
2. Theoretical principles and Literature Review: 
individual and unchangeable factors. To Gardner, intelligence is the capability which is united and at the same time 
divisible into eight separate types, each of which could overtake the other (Pellitteri, 2002). He criticized the popular 
educational success in the early 20th century and presented the concept of multiple intelligences (Furnham et al, 
2002).  
Table 1: traditional and multiple intelligences difference 
Multiple intelligences theory perspective Intelligence traditional perspective 
Measuring multiple intelligences could help develop problem solving styles in people; 
short response tests are not used as they do not measure the deep understanding or 
order and solely measure the memory skills. 
Intelligence is measurable through short answer test 
questions. 
All human being have intelligence but individuals have a special intelligence profiles. People are born with definite amount of intelligence. 
All intelligence types develop, however, we can develop one intelligence more than 
other ones in some people. 
Level of intelligence is fixed and does not change 
through the life course. 
There are various types of intelligence.  
Intelligence includes the ability to use language and 
reasoning. 
In 1983, Howard Gardner  published the book 
and presented a new definition of intelligence, based on which intelligence was conceptualized as the ability to 
d the traditional view of intelligent 
with categorizing the new intelligence in 8 subcategories as: Verbal-Linguistic Intelligence, logical-mathematical 
intelligence, visual-spatial intelligence, bodily-kinesthetic intelligence, musical intelligence, interpersonal 
intelligence, intrapersonal intelligence, naturalistic intelligence (Azarfar, 2008). 
Gardner believed that paying attention to the mathematical and verbal intelligences, and constructing tests to 
measure only these two types of intelligences, may face education with problems (Gardner, 2011). Since, the 
develop their unique intelligences; and therefore, their schooling experience is accompanied with defeat and failure 
(Teele, 2000). 
Multiple intelligences theory had a great impact on the world educational thinking (Bauerlein, 2005). 
 a criterion 
for educating various talents and intelligences concluded that 80 percent of these schools reached considerable 
success in flourishing children talents (Farner & Duffy, 2005). 
Multiple intelligences theory indicated that it was not only an intelligence theory; rather it was a philosophy 
about the ways children learn. The multiple intelligences theory helps teachers in teaching practices, and educational 
managers in managing the schools. 
The philosophy of multiple intelligences emphasized on the content learning and its intra relations. The 
educational objectives should be designed to make students ready for success in schooling and expanding their 
ou only need to stand 
people everyday life experiences (Teele, 2000).  
3. Research significance 
Teaching mathematics is not only a science, but a model to teach other sciences properly. The creative, innovative 
and daring mind to respond to their questions, are undoubtedly organized; and it seems that mathematics as a 
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science has this capability to renovate such systematicity. Therefore, it could be stated that: the proper teaching of 
mathematics means the proper teaching of all the other sciences (Doroodgar, 2002). 
Despite the undeniable role of mathematics, today there are numerous shortcomings in the teaching of 
nalysis. Therefore, one of the important issues in our researches in 
the realm of education is the mathematics and the quality of teaching (Good & Brophy, 2007). Results of many 
researches in this area has demonstrated that the teaching quality improvement
educational surpass and success (Kadkhoda, 2009). 
It is obvious that in the popular teaching of mathematics, which is highly reliant on the mathematical-logical 
 their mathematical/logical intelligences. This is while 
over 75 percent of students are devoid of high mathematical/logical intelligences (Martin, 1998). The main objective 
l functioning, is in compliance with 
their mathematical/logical intelligences; or if the teaching model change, does this issue change or not? In other 
words, the present study aims to respond to the following questions: 
1- Whether or not does exist a relatio
intelligence with that of the traditional view? 
2- 
view different from the traditional perspectives 
of intelligence? 
3- 
ditional perspective 
of intelligence? 
4- 
 
4. Research methodology 
The present research is applied in nature; as the researchers is to test some theoretical concepts in live and 
actual conditions. It is semi-experimental in terms of method and preliminary and final in terms of design. 
The participant are first graders male students of one the public high school in Tehran, and due to the  
number limits (40) all counted. 
First, through multiple intelligences questionnaire, the intelligence profiles of students were identified, as well, 
students, uninformed, took a pre-rest as a criterion for comparison with the post-test. Then, in 10 sessions of 70 
minutes, teaching was carried on based on the introduced model in multiple intelligences theory. On the final 
through administering the post-test. 
5. Research assessment tools: 
In the present research, the content of the mathematics book for the high school first grades, were used as the 
educational material and the educational software designed by the ministry of education technology office was 
applied with various slides as well as some natural objects as the educational materials. In addition, to assess each of 
the eight multiple intelligences categories, the 80-question questionnaire of multiple intelligences which were based 
investigate the reliability of the questionnaire, the Alpha Chronbach was used and the amount if calculated alpha for 
each categories, presented in table 2, revealed a good reliability of the questionnaire. 
To investigate the effect of intervention variable, TIMSS international exam questions (2007) and its similar 
tests; that is, two  equivalent 2- item test, in each level of concept knowing, concept application and inference, 
which were designed by TIMSS test professionals were selected and edited as pre-test and post-test. Two forms of 
one test, as equivalent in the condition if their mean scores and variance be the same (Seif, 2008). The reason to do 
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this was to free the results of the study from the problems of the second administration, namely the better function of 
students in the second test due to their former familiarity with test items. 
The equivalency of two tests was confirmed. First the reliability of pre-test and post-test with Chronbach Alpha 
was calculated as 0.88 and 0.79 respectively; second, the equivalency of these two tests, calculated through the 
Levine test for variance similarities and the absence of difference of the two means of two tests in general and in 
each level of the cognition, was confirmed through the t-test for each of the dependant groups. 
6. Data analysis and research findings 
After the multiple intelligences questionnaire was distributed, to identify the intelligences profile and in 
particular the mathematical-logical intelligence, the mean score was calculated out of 100 after the calculation and 
results which are represented in Graph 1. 
 
 
 
-test, post-test scores, 
considering the scores distance scale, the most popular coefficient correlation, which is Pearson coefficient (Seif, 
2008) was applied with the following results: 
Table 2: Correlation indexes between pre-test post-  
Naturalistic Intrapersonal Interpersonal Musical Bodily-kinesthetic 
Visual-
Spatial 
Logical- 
Mathematical 
Verbal-
Linguistic Intelligences 
0.122 -0.111 0.266 0.259 0.073 -0.13 0.397* 0.244 Correlation index Pre-test  
0.455 0.495 0.097 0.106 0.653 0.936 0.011 0.164 Level of significance 
0.020 -0.158 0.059 -0.025 -0.106 -0.067 0.145 0.126 Correlation index post-test 
0.902 0.329 0.718 0.877 0.517 0.683 0.371 0.440 Level of significance 
Considering the level of significance of the correlation coefficient in table (3) which are all higher that 0.05 
except the mathematical-logical intelligence, it is concluded that all correlations, except that one mentioned above, 
are taken as zero and the absence of such significant relation. In other words, there exists a significant relationship 
-logical intelligence and their mathematical functioning, but in the post-test, 
there is no significant relation between the score of mathematics with all of the intelligences specifically 
mathematical-
of the significant relationship between the mathematical-logical intelli  
To investigate the relationship of the mathematical-
in cognitive levels of pre-test, post-test pplied for the second 
time, the results are presented in table (4): 
Verbal-Linguistic
Logical-Mathematical
Visual-Spatial
Bodily-kinesthetic
Interpersonal
Intrapersonal
Musical
Naturalistic
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Table 3: Correlation indexes between pre-test, post- logical mathematical intelligence 
post-test Pre-test  
reasoning application knowing reasoning application Knowing  
-0.042 0.223 0.274 0.536** 0.305* 0.059 Correlation index 
0.797 0.167 0.087 0.000 0.043 0.719 Level of significance 
As it is observed from table (4), in pre-test, in addition to the level of knowing, the application and inference 
level are lower in levels of significance (0.05), this indicates that there is a significant relationship between these 
two levels of pre-test and mathematical-logical intelligence. While in the post-test, in none of the cognitive levels, 
there is a significance relationship with mathematical-logical intelligence. In other words, teaching mathematics in 
eads to the omission of the 
meaningful relationship between the mathematical-logical intelligence and mathematical functioning in general and 
in mid- and high cognitive levels. Therefore, except for question 2, all the other questions have positive responses. 
To study the reasons of such relationship change, the pre-test and post-test scores, the first 25% of 
mathematical-logical intelligence is compared to its opposite, that id the last 25%. The reason why students were 
divided in these two groups are based on Martin (1998) saying that 25% of students have high mathematical-logical 
intelligence. The mean of mathematical-logical intelligence of the upper group was 85% and the lower group half of 
the higher group that is 48%, this difference was confirmed between these two means. 
For the significance of the mean difference of these two groups in pre-test and post-test and in the cognitive 
levels, t-test was applied. 
Considering the level of significance of t-statistics, in general post-test which is higher than 0.05, the existence 
of the meaningful relationship between post-test means, between two upper and lower groups are rejected. That is, 
upper and lower mathematical-logical intelligence in the post-test. It is normal that the absence of significance of 
mathematical-logical relation and the mathematical functioning is observed though there is a significant relationship 
in post-test scores and the mathematical-logical intelligence scores of the two groups. 
 Table 4: independent t-test for pre-test, post-test mean scores in to upper and lower groups in cognitive levels 
Confidence interval for mean 
differences t-test for means equality 
Levine test for investigating 
variance equality   
highest lowest 
Standar
d error 
differen
ces 
Means 
differences 
Two 
domain 
level of 
significance 
Degree of 
freedom t 
Level of 
significance F   
2.403 -2.363 1.134 -0.1 0.986 18 0.018 0.413 0.702 knowing 
pre-test 
6.051 0.109 1.414 2.7 0.043 18 2.178 0.107 2.876 application 
3.998 1.303 0.641 5.3 0.001 18 4.132 0.165 2.092 reasoning 
4.370 0.290 0.971 2.33 0.027 18 2.399 0.231 1.540 general 
1.565 -0.365 0.460 1.7 0.208 18 1.306 0.774 0.085 knowing 
post-test 
1.780 -0.580 0.562 1.5 0.3 18 1.068 0.186 1.895 application 
1.153 -2.153 0.787 -1 0.533 18 -0.636 0.07 3.714 reasoning 
3.873 -2.473 1.510 0.7 0.649 18 0.463 0.162 2.129 General 
As well, in the level of knowing, due to the fact that the t-statistics level of significance in both tests is higher 
that is 0.05, therefore, the absence of such significant relation between the means of the higher and lower groups in 
pre-test and post-test is confirmed. Therefore, as it stated before, the absence of such significant relationship, 
between mathematical-
justifiable in pre-test and post-test. 
In the level of application and in inference level, there is a significant difference between the means of the two 
upper and lower groups in pre-test, and leads to the significant relationship between the mathematical-logical 
intelligence in these two levels. However, in post-test, the significant mean difference among these two groups in 
application and inference levels was not observed. 
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7. Conclusion 
It is obvious that the educational system where the educational activities and evaluations is usually individual, the 
mean -logical 
intelligence of the students of the field of mathematics are present in the following diagram. The nature of some 
courses, specially science and art, leads to the improvement in the spatial- -oriented intelligence, and 
thus the means of these two intelligences are considerable. 
/linguistics and 
logical/ma
that in the traditional view of intelligence, teachers suffice to develop the verbal/linguistic and logical/mathematical 
intelligences; and according to Martin studies (1998) that he indicated that in traditional system of education only 
those with high intelligences could improve, the significant relation of logical/mathematical intelligence and 
pre-test, as well as the significant mean difference in pre-test, in 2 groups of 
logical-mathematical intelligence upper and lower groups which is the offspring of the traditional education is 
justified. 
The system of education should accept the multiple intelligences and their division and provide opportunities 
and facilities for students to flourish their capabilities and creativities. Keeping students in environments where only 
ents would 
are not measurable through a single, simple test in a limited time, could prepare a context for all students to help 
them know their own abilities and talents and try to succeed and through these capabilities. Newberry (2007) has 
 
References 
Azarfar, F. (2008). Assessment and application of multiple intelligences in school and home. Mashhad: Zarihe Aftab publication. 
 
Armstrong, T. (2009). Multiple intelligences in the classroom. 3rd ed., Alexandria, VA: Association for Supervision and Curriculum Development 
(ASCD). 
 
Bauerlein, M. (2005). More on Multiple intelligences. Wilson Quarterly, 29, 1, 10. 
 
Doroodgar, J. (2002). 6th conference of mathematics education: Abstract Proceeding. Shiraz p.19  
 
Farner, J. & Duffy, M. (2005). Teaching mathematics: Strategies to reach all students. Interventions in school and clinic, 41, 1, 16-23. 
 
Furnham, A., Tang. T., Lester, D. Oconnor, R. & Montgomery, R. (2002). Estimates of multiple intelligences: Sex and national difference in the 
perception of one self and famous people. European psychologist, 7, 4. 
 
Gardner, H  (1999). Intelligence Reframed Multiple Intelligences for 21st century. New York. Basic Books  
Gardner, H. (2011). Frames of mind: The theory of multiple intelligences. 10nd ed., New York: Basic Book 
 
Good, T. & Brophy, J. (2007). Looking in classroom. 10nd ed., New York: Harper & Row. 
 
Kadkhoda, Z. (2009). Investigating The Effect Of Mathematics Teaching In The Educational Success Of Female High School of Districts 1 & 3 In 
Mashhad. Thesis submitted in the partial fulfillment of the Master of Arts. 
 
Martin, H. (1998). Multiple intelligences in the mathematics classroom. Platine, IL: IRI. Skylight. 
 
Newberry, T. (2007). Success Is Not an Accident: Change Your Choices; Change Your Life. United states. Tyndale House Publishers. 
 
Pellitteri, J. (2002). The relationship between emotional intelligence and ego mechanisms. The journal of psychology, 136, 2, 182-194. 
 
Plucker, J.A (2001). Intelligence theories on gifted education. Roeper review, 23, 124. 
 
Seif, A. (2008). Educational Measurement, Assessment and Evaluation. Tehran: Doran Publication. 
2175 Mohammad Niroo et al. /  Procedia - Social and Behavioral Sciences  47 ( 2012 )  2169 – 2175 
 
Teele, S. (2000). Rainbows of Intelligence: Exploring How Students Learn. California: sage publications company. 
